SUMMARY The clinical usefulness of the quantity height (cm)/plasma creatinine (Ht/Pcr) as a predictor of glomerular filtration rate (GFR) was investigated in 163 children with varying levels of renal function. Plasma creatinine levels (,umol/l) were measured by an automated reaction rate method. The results indicate that in rather more than half the children studied, an estimate of GFR adequate for ordinary clinical purposes will be obtained from Ht/Pcr, or from the derived formula GFR (ml/min per 1-73 m2) = 4OHt/Pcr. The accuracy of the prediction is greatest in children with reduced function (GFR <80 ml/min per 1 * 73 m2) and in this group of patients a change of GFR of 19 ml/min per 173 m2 or more is reliably detected by this method. We conclude that Ht/Pcr is a clinically useful aid to the estimation of renal function, reducing the need for formal GFR measurements by at least half.
The plasma concentration of creatinine (Pcr) is known to vary inversely with glomerular filtration rate (GFR), and is widely used as a simple index of renal function and for detecting changes in GFR with time. In healthy children aged over 2 years GFR remains constant after correction for body surface area, while plasma creatinine rises with age; this is due to the changing relationship between body mass, and hence creatinine production, and surface area, and hence GFR. Tables of normal  values for Pcr in children of different ages have been publishedl-4 and are available for reference.
However, just as GFR is conventionally normalised by standardising for body surface area, it would be a great convenience if some means could be found for correcting P, for variations in body size. Dimensional analysis of the relationship between creatinine production and excretion, on the one hand, and increasing body size, on the other, leads to the prediction that the quantity height divided by Pcr (Ht/Pcr) is correlated with corrected GFR ;5 two experimental studies5 6 have confirmed this prediction. The present study was designed to define more precisely the clinical value of a formula based on the above relationship, and to determine its sensitivity and confidence limits. In Thirty children came into the former category and 20 into the latter, while 44 had Ht/Pcr between 1 5 and 2-1. Inspection of Fig. 1 shows that the scatter of points is much wider at values of GFR above 90 than below, and an even better fit is obtained by analysing values obtained from children with GFR <90 only (Fig. 2) . In this group the relationship between GFR and Ht/Pcr is contained in the equation:
GFR (ml/min per 1 .73 m2) = 40 x height (cm)/Pcr (RLmol/l).
When applied to a different group of children in the same range of function, this formula gave a reliable prediction of GFR (Fig. 3) . The broken lines showv that no subject with heightl creatinine quotients >2.1 or <1-5 had a GFR below or above 90 ml/min per 1. 73 M2. 4 Relationship between sequential changes in measured and predicted GFR.
Ht/Pcr >2.1 correctly predicted GFR >80 ml/ min per 1.73 m2 in 23 of 24 subjects; Ht/Pcr <1.5 correctly predicted GFR <80ml/min per 1-73 m2 in 12 of 13.
The correlation between change in measured GFR and change in GFR predicted from 4OHt/Pcr is shown in Fig. 4 . The correlation coefficient was 0.828 and the 95% confidence limit for the prediction was ± 19 ml/min per 1-73 M2.
Discussion
Two difficulties have in the past complicated the use of Pcr as a direct index of GFR in children. The first of these is the fact that, in health, the normal Pcr in small children is so low that the unmodified alkaline picrate reaction is seriously interfered with by 'non-creatinine chromogens' in plasma. The Technicon Auto Analyzer'0 version of this method can be modified to increase sensitivity into the paediatric range6 but it is still unsatisfactory at very low concentrations. Various 'true' creatinine methods rely on removal of interfering substances by means of Fuller's earth or resin absorption,5 but are too time-consuming and tedious to be practical in routine use. The method used in this study is highly reproducible in the laboratory, and measures creatinine with great consistency within the same subject over a period of time. Extensive experience with the method in a large children's renal service has confirmed the impression given by the data presented in this paper-that is, it is a reliable and satisfactory technique that can be relied upon [1] [2] [3] [4] [5] which is equivalent to saying that GFR is less than 80 ml/min per 1.73 n2, the prediction of GFR from 4OHt/Pcr is probably good enough for normal clinical purposes. Thus, the net effect of interpreting Pcr in this way is to reduce the number of clearance or other GFR procedures by rather more than half, a very substantial saving in time and resources. We feel that those children with Ht/Pcr values between 1-5 and 2.1 warrant GFR measurement by a more precise method, since it is important to establish whether or not renal function is within the normal range.
If Pcr is used as a means of following GFR in a patient with known renal disease, our data show that a change in predicted GFR of 19 ml/min per 1*73 m2 or greater indicates with 95% confidence that a real change in renal function has occurred.
We conclude that the quantity Ht/Pcr, and the formula 4OHt/Pcr derived from it, are of considerable value in the assessment of renal function in children, provided that the limitations here defined are known and respected. This will in part depend on the laboratory method used for creatinine determination. We have found the reaction rate method to be highly satisfactory in this respect. Extrapolating from the pooled coefficient of variation for multiple samples suggests that a change of about 9% in the measured Pcr, in a patient whose height has not increased in the interval, can be interpreted at the 95% confidence level as meaning that a greater change in GFR has taken place than can be accounted for by normal day-to-day variation.
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